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The Apple II is a cofnplcte, auembted cofmputfll fyftifn^ 
Ths iy«em had fox evaluation foaned by M\k« 
Sterland o( Penonal Camputen Ltd., coniistiof a <ingla 
box encdfing ih« keyboard, the pown supply. a>Kl the 
min board, together with a separate canerte recorder »nd 
■ SONY portable colour TV Mt. Th«e n sfws 9 carrying 
bag for the computer diet two garn« pMldlesare Inctuded. 
All necessary cablts sra presertt and attached. 

The fundarrwniijl reason for buV"'''9 an APPLE II 
must be ior its colour .graohics, for in extra high resolu- 
tion gfaphics package, for its extreme portabil'Hv and for 
its hiflh qg^lilV construction. It K detigned with expan- 
sion and extension ir^ mind and, (or wample, you may 
tnerea^B the amount o* memory iimply by pluggin9 
chips into ttie fockets or the single circuit board. 

The main; printed Circuit board and switdied motile 
power supply \i a model of good detign. 66 tntegraled 
circuits arc neatly laid out, with clear printed identifi- 
cation on the upper side. There is space for ixpaniipn 
RAM on board, io one can easily Put extra RAM's in 
pJace. I/O connectort are a row of sockets near the back 
of the board. The absence of keyw^ys or polarizing pins 
is unfortunate The mair boatd carries a smad Icod 
speaker; the keyboard is well constructed. 

The add-on UHF modulator, p^usged into poft ^^7 is 
of much lower Standard - but performed adequately. 
Modulating a carrier with detail as firw as the HF-RES 
graphics offers is stf&tching the System to its limit as can 
be seen in the photographs. We would expect a dramatic 
improvement with a colour monitor. 

The price for thacomputef itself wtth t&K of RAM is 
£1 ,250 plus ESS tor the carryirtg bag. 

A maintenance contract is available at TA% of pur 
ctiase every year. The software is free with the system we 
tested JO the price is £1,235 ptus VAT. The complete 
cost, including £220 for a TV and £15 for a cassette 
player, is £ 1 .&20 plus VAT. 

Th« box is made of sttor»g 5 mm plastic and is Itght, 
the tnterior has plenty of room and is very rwatly laid 
out. For its sheer convenience we would recommerxl the 
carrying bag which makes franiporting it very easy and 
safe. The keyboard is a delight to use and sets 9 standard 
of touch which other system manufacturers, who are not 
fooking for rock t»ttom prices, would do weN to aim at. 
We wouFd like the Reset Key not to have been next to 
Return and ~ though. It ts nrce to have a Repeat Key 
that works with everyitiing. ard the form of screen edit- 
ing that is available is particularly useful. B^ck space 
l!ih '. iini delete on screen, but is interpreted by the soft- 
■ .ind forward space acts as if the character left has 
twi<n typed. So that one can move ihe cursor to an 
offending line and repeat f&rward space, amend the in 
correct charscterfsl and repeat forward space to the end 
of the required line. BASIC would re-format embedded 
blanks (or lack of then^) to n standard format. 

The displtv os« a UHF oytput and is 24 lines of 40 
characters, with the standard ASCII set. It is memory 
mapped, that is to say tt>at the contents of ttve screen are 
contairted in a section of memory and tfie locations for 
each position o' the Sf^reen are thus instantly addressable. 
This does give one obvious advantages in terms of speed 
and of course one can send the cursor to any position 
without havir>g to wait. One can also have more than one 
page of text (or graphics) and can switch from or\e to 
another instantly. 



P|.f|b>%AI ClMPI Tl-a WilBI n 



Badcing storage is cassette and the instruction} for 

loadinq ar*- w^rv ^impli? Th*> Transfer rftte ^airi to h* 

1500 hits per s«c. wtiicfi is live times as fast as iridirv 
other cassette transfer rates- Applesoft extended BASIC 
takes ]% mim. to had. Talking to Mike Sterland at 

Personal Compuieirs Ltd,, wc gathotcd ihot APPLE ore 
very much awaie uf ttie shupltyniiiiyi uf Iheii Lflsjetle 
system as a backing store. noTablv that there is no way 
of finding the right file on a cassette except by listenihs 
to it, They are working on a floppy disk system rather 
than t/yiitg to improve tf^e cassette handlin^g. It w^li be 
interesting to see how APPLE cow with the tile hand- 
ling and IP see whelhef they introduce an Editor and an 
Assembler. 

Now, the prime remon that anyone buys an APPLE II 

must surely be for the colour graphics. In the low R£5 
grap4iics mode, each character position of the screen is 
divided into two rectangles and each rectangle Cdn be 

Plotted in atiy of IS brilliant colouri ptus block. Four 

lines of text can be retained at the bottom, which ledv« 
a 40 bv *0 gnd tor the colours. Very anrscTtve pictures 
can be drawn and colourful {james can be played. 

SofTwtMMJy rrwitt pfoduc* Stirtr»k in coinsur ((wrf Rut 
one of the restrictions is that alphanumerics cannot be 
rmixed with the colour display so that any labeling of 
diagrams has lo be done in the bonom four lines, The 
instruciront are mce and simple in &otn versions of 
BASIC, and one o< the advantage* of the n%amoT¥ 
rrspped VDU i$ that complete lines (PIXELS) be 
drawn instantaneously- dut lei us looit tirst ai ine son- 
ware t^at IS at t)r^ser>t available on this machine. 

The software cor^sistl of a monllrtr, intpgiPr HASIf! 

and Htended BASIC and High resolution graphics. The 
m9ch^^e language environnwnt is good. The firmware 
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monitor provides exlensivf vtX of instructions and 
binafv data i^n be simpiv stored on caiutte. However, 
the absence o* an Editor, in the acceptied sense of that 
Mord; or of an Assembler, prevent anything but Xi\B 
simpiejt machine tanguage programs from being written. 

The manrtor comnundt ^nabie mernorv IQ be ex^m- 
and changed. A block oi memoirv can be mowed, 
and the move command can be easily used to fill a block 
of memorv with any bit pBttern. One block ol memory 
can be verified (compared) with another blpd^. tnpvl 
and output ports can be easily changed. 

Memory can also be examined dijecily m mmemonics 
using The rejidenT dij^assembler. Dis-assembly can be of 
jingle lines or 20 lines at a time. Thai is a \fsry useful 
feature. In addition, a progran-i can be single stepped or 
"traced", potentially a most useful facility - marrend 
onJy by the fact that the p/ini-out it tn fast thai it is 
quite imp'DSsible to read if more than one page is 
di»ptayed. The same criticism applies to BASIC Jistings, 
though obviously the latter can be controlled Mith the 
LIST command. 

ThfS must bfi one of ths mast compmhanstve monitors 
availably for a micro- It is a pity that, with such an out- 
standing monitor . there is no Editor/Assembler available. 
When a good Ediior/Assembfer is availabte t^e machine 
wiM be very easy to use in that environment. 

Integer BASIC is >n ROM and can be entered via 
control B. or uia control C if you wish to retain any 
BASIC program that is in memory. Integer BASIC supp' 
orts r^umbers up to 327&7 and hai a useful function 
MOD^ whicfi reduces ii number to the remairider after a 
diviiton. For example, 17 MOD & gives 2. There is an 
automailc line numbering command which Is useful, but 
there is no rer>omb«r command [however, the on-screen 
editing is a feature that makes the lack of renumbering 
much less serious than would otherwise be the case). 
Multiple statements are peoslble but need to be watched 
when used with an IF statement. Usually when an IF 
statement is not satisfied the rest of the line is not pro- 
cesjec*. In this BASIC it tf processed. For example, 

IF 2 - 3THEN A - 3 : A - 5 

wiil give A = 5 in this 
BASIC, but wih give A > 3 in Apple extended BASIC. 
Mvhidi i$ S more usual result. A null return to a string irv- 
put is accepted and gives a null string, It is possible to 
LIST a section of a program and to delete a section. 
Naturally There are no trigonometric functioi^s or such- 
Eike but PEEK and POKE are supported, and the mar>ual 
is particularly helpful aboui using these generally. 

Extended BASIC is cahed Ar^lesoft and was M^ritten 
bv Microsoft- It is I'oaded under integer BASIC and then 
a program is run to complete Th^ loat^In^ and give a 
choice between graphics or REM and LET statements. 

Applesoft is much like other extended BASIC'S and it 
is only worth listing the differences, RENUMBER is 
again absent. The togiical operators AND. OR and NOT 
are present. String "ipace" did not have to be allocated, 
and "full length" strir^gs of 255 are available. The only 
restriction is the amount of memory that is free for the 
user's program- Furthermore, string matrices are avail- 
able where each element is a string. When the Apple gets 
a disk this will be a very definite plus. 

Incidentally. nulJ returns to a string input are not 
accepted. Uultlpfe statements with conditional state' 
menls vwork in the expected manner. There are also two 
exceUent pages in the manual which give details of add- 
resses to PEEK or POKE to do such things as cursor 
addressing, black on white letters, different rnargins, 
page lengths, and etc. There is a list here of vanous 
machine languaige subroutines that can be used for 
communicating with the game paddles and with the 
internal speaker. 



There are «im*» d.iffefRnfi*', i > h^-twiiUfi Th« 

two versions of BASIC which w. feci couLd be tidied up. 
For exampla, if on« wanif td <i(t liiw; 3O0 thrai.ir|h >400 

one um LIST 300. 400 in mtefier BASIC ann nnP ikk 
LIST 3O0-4OO in Applesoft. To enter a machine lanouage 
subroutine one uses CALL 3000 or USR (30001 deuend- 
ing or» which level ut BASIC on? i» in. CON or CONT, 
TEX or TEXT; no. the three letter versions are not in 
the same level of BASIC. They are very minor differ- 
ences but irritating. Slightly annovir^g also is t^e fact 
that fl program that is syntactically correct in both 
versions of BASIC cannot be saved In one and loaded in 
the other. One feature that neither version has and that 
we woLfId jilead with producers to provide is the ability 
to remain on the same iine attei an input. This allows so 
much more freedom to produce an acceptable format 
for interactive data presentation. 

The commaniK that Applesoft uses to rant'oi the 
colour graphics are PLTG {go to (rraphiosi, PtTCX 
(colour XI, PLTH Xl. X2, Y Idraw horizontal ^inej, 
PLTV VI. Y2, X (draw vertical line), PLTPX, Y Iplota 
point), TEX (text mode?. They are very easy to use and 
appear to have tew vices. Text is limited to the lin«s at 
the bottom of the screen so that the graphics are used 
for drawing pictures rather than {diagrams. Uo not b€ 
misled into thinking that the Financial Times Index can 
be plotted on the screen In a uselui way. First, vou can- 
not labe^ the vertical avis or the trend linet^ and 
secondly, you can on)y stuie the ddtd d OATA Slfllt^- 
ment in a BASIC program, which makes updating a 
manual process, v^ich I imagine defeats the purpose of 
such a program. 

But of course the scape (or game playing is enormous. 
Most teenage boys can reveal the details of BanliBhips, 
but tfvhat about 5 a side football with the pitch, ptsyers 
and ball m individual coloursi" Or Qolf with greens, 
darker shades for the r«ss approved areas of the course, ' 
yellow for bunkers, and so on? 

The system that we had contains 20K and with exten* 
ded 3ASIC this gives 5K bytes o* program space. W(tt* 
Integer BASIC there is more than lOK bytes available 
for user programs. Integer BASIC is »lso faster and thus 
it is rrwre suitable Tor gtirrx: playing un buih uourus. The 
Befl^mark timings using the programs listed in the first 
issue of PCW are shown in Figure 1 . 
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Timings qf Benchmark programs 

These show that Integer BASIC is fast and that 
Applesoft is satisfactory. So there should be few prob- 
lems with speed. Microsoft Co. wrote Applesoft and also 
the PET and Ahair BAStCs, which is why the timings are 
"rather similar". 

We have said thai one of the reasons for buying an 
Apple M would be for its high-resolution graphics and it 
is worth looking at this in detail. At this mortem (May 
19781. we are not aware of another complete machine in 
this price bracket that has this particular feature. High 
resolution graphics is a set of machine code sub-routine? 
which allow the user to mark points and lines on a 
screen that is JSC Points across by 160 points down. 
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Thfep slightly variable colour? are available (green, violet, 
whiwi and also '"black". The subroutines allow one lo 
poke thfi co ordinates of ft point into three locaiions and 
CALL 3780 will plot the point on the tcreen. After 
another set o1 co-ordinates has bMn poked into the «me 
locations, one has the option of jominig the last two 
points by CALL 3786. The b«autv of a real line on the 
icrwn has to be s«en to be believed. Given enough 
points, or lines, a curve can be drawn which fromi a few 
feet awav iooki as trviooih as one could wish for. What ii 
more, it is in cotour and different lines or curves can 
thus be distirvffuiihed on the same screen. 

However, t^ere is »n oddity wtiich users may be 
puzi!led by, and thai is that the colours do not come out 
consistently. H it possibte to rfraw a horizontal line in 
any position but not a verticat line; vertical greerf lines 
can be drawn at odd co ordinates only, and viotet ones 
at even co-oidinates only- Every other green line (visible 
ones) is yellowish^ and every other violet line is bluish. 
White vertical tines can be drawn at ev?ry position, but 
■re in fact shades of viotet, ^reen, blue, green in that 
order. It is only if one fills in solid patches of a single 
Colour that its true shade emerges, and that is rwT always 
what one wishes to do with high resolution graphics^ 

The disappearance of alternate vertical lines can result 
in moire fringe effects. Figure 2 gives tiie test program 
and Figure 3 shows the lack of vertical line at K » 11 
with the colour set to violet. But one gets used to it and 
anyway no-one else has colour graphia like this ai this 
sort of pric*. 

10 CALL3«J2 

?0 INPUT "C0LOUR",C 

30 POKE SirC MOD 256 

40 INPUT -xy.-'.xy 

50 CALL 3086 

60 X-XMOi:i3T9:POKE8W,X MOD3S6 

70 POKE set .X/256;POKES»7.* CALL 3761 

80 POKE 302. 15B. CALL 3786 

90 POKE SM.e POKEMI.fl 

100 POKE B*2.V MOD ISSiCALUWI 

110 POKe8M,23:POKE Ml ,1 XALL37BB 

120 G0T0 4t 



Figure 2 High resolution line Test 




When I (C-S.) wm first lei Ioom ori a compwMr it wm 
a vast machine worhir>g in FORTRAN and after two 

days of rny Course, I diiacovcrcd thol it Kod a graph 
plotter on tt. I spent the rest of the course drawing a 
four petal flower on n Inno (lam It vromad fwiitp diffi- 
cult, largely. I think, because J could not unrferEiand the 
manuals, Anywnv. ^ have always want^ to do it un a 
colour TV, 

So. to denwnftntfl what the Apple high resolution 
graphics are capable of. I have written a polar graph pro- 
gram. The equations that I wanted to use need trigonom- 
etry and tntefler BASIC naturally does not have such 
things. Happily there is a block of nwmory in ttie high 
resolution package which has a table at values of SIN^X) 
with the function evaluated between ^ and 2B5 and 
with the vatues of X going from to 255. This table 
starts at 3640 and goes through to 4095 dacimaL 
SIN=3B4D:PEEK(SIW + tTH)M0D256) gives SlNjTH> 
for positive TH with 256 units in a revolution. PEEK 
(SIN + (TH+64}MOD256» gives C0S(TH1. 

too SIN-3B40 

no POKEai2.l70 

120 CALL3072 

no CALL3OB0 

tao POK^&OD.OrPOKESOl ,0 

IBO POKEB02.80:CALL3761 

160 POKEB0t,1 :CALL3786 

1 TO POKEBOO.m iPOKEBOl ,0 

180 POKES02.0 CALL3761 

190 POKe8l>3,1B9 CALL37aG 

300 LIST500 

310 PRINT-e5VIOLeT,170GftEEN.26SWHITe" 

310 INPUT-'COLOUR(a5.l70,256l".C 

330 INPUrWOF REVOLUTIONS'.N 

340 LfST500 

350 POKESlS.C 

360 GH:B-0 

400 FOB TH - TO 

600 R- 2'IPEEK{SJN+lTHMy3*«41 

MQD2H)-I27) 

510 R-R+25€ 

S50 If AOSIR) >616THeM3aO 

570 EH) 

gOQ S-PEeK(SIN«lTM}MODi?S6V-l2T 

610 C-PEEKISIN+ITH*fr«|MO0256)-127 

620 X-R-C/258+123 

630 Y-R'S/2»*B0 

640 If; X >279THEN E'l 

650 IF Y>1!»THENE-1 

660 lFX<OTHENE-t 

670 IFV<0THENE-1l 

660 IF E-1 THEN B-O 

Q»0 IF E'l THEN 600 

700 POKEB00,XMOD2S6:POKEB01l 

710 POKE802,y 

720 IF B-0 THEN CALL 3760 

730 e-1 

7aO CALL37W 
300 NEXTTH 
900 END 

ThB piogrwn tOfltains Ihe equtliOf^ Ol iK* Picture at 500 
and 510; iHne can enilv tm plt^fKl utii^ iht edit facilitv. from 
600 to 700 convera (he co-ordlnetM into « tnd v values and 
iojm succeulv* value* up on the dlipiiv. 

Lfnes ^00 to 190 draw the axes and lines 300 to 400 
control the colour »nd the number of revolutions needed 
to describe the curve. To draw one curve on top of 
another one merely starts at 300- To make solid flowers 
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one can join aach pomi to [He origin by adding the 
foJiawing lines: 

760 POKE eOQ,^23:POKE 801.0 : POKE e02.B0 : 
CALL 3761 

7M POKE BOO.X MOD356; POKE S01,X/2S6: 
POKE B02.V CALL 3736 

The photographs illuslrflte the femarkable resolution 
that is avai^abler Figure 4 it obtained with 500 R = 
P££K(SIN+(TH"3/4tMOD2S6}-127 and 4 revolutions. 
Figure 5 is obtained bv a double plot; i\r%i 600 R"4* 
(PEEK(SIN+(TH*3/2)MOD256)-I27) in white and 
with two molutioni; then 500 ft=2'[PEEK(SIN+tTH"6 
+64|MOD256t-127) in violet with one fevolution. 
Figure 6 ts obtained with 5O0 R»4'{PEEKiSIW+(TH"4) 
MOD256}-127) in violet with one revolution; then 
follow with SO0ft-2'IPEEKiSIN+(TH'4+64)MOO256) 
-127! ifi white with ore revolution. Figure 7 $howt the 
effect of filling in figure 6 and one can just make ou't the 
shot silk effect in the outer petals. Nsturallv it ne«ds 
colour to do it full jusTice. 

For those wfio would like to puriue this further I 
hsve listed a few shapes to trvn 

Circle BM R-2'(PEEK(SIN+(TH+641M0D2561 
-1271+356 

EtIiPK 500 R-lO'CPEEKtSlN+jTH+WJfVlOD 
256t/7 

510 R-32767/|R+266» 
HvP«fbola » tor the Ellipu but divide line 500 t7v 3 

rather than 7 

Tris<!CTfix 500 R»2'(PEEK(SIN*<TH+e4)MOD256) 
-127)*128 

The manuals were in some ways txceHsnj and inclu- 
ded, tor example, a very detailed discussion of the sub- 
routines available and a full lislhng of the monitor and 
board layout and circuit diaflrams. But there are many 
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errors and though th« scope )s comprehensive, it is very 
obviously a first edition and even includes sonie hand- 
written pag>ef, A point worth mentionir^ to users is m 
the section on program editing with Apptesott on p.56 
etc., where tt^e example rs wT'Of)^. The key 'left arrow' is 
not identical to escape B as stated. You must use escape 
G to make the example work and p. 56 <s oorteci. 

As an evarnple of the locations which can t>e manip- 
ulated and the sections of resident code that can be util- 
ised within one's own programs, here is a Selection of 
what is given many Um« ttirpughout the manuals. 

POKE 32, L Sei margin at TV ctitplay 
POKE 33.W Sfli ihfl width ol TV diip4sv 
POKE 34.T Sel topmargin' \\n« of TV ilpti>l«v 
POKE 35.8 S« I bOTiom msraJn '""e o) TV ditp\m^ 
PQKES'fi.CH Movfl curior Id rtOfiztmitt poiilioO CH+1 

reletiwe to lell maraJn 
P0KE3?,CW Mtf« aitoi to vtrtic*! eoiitfon CV T Hen 

Ihsn CV leu th»n B 
POKE SD.127 Sei XtKt mode io fIvN ouiputtid cKirscteri 
X - USH(-9&9I Clear dtiplay trcm preteni cufior potihor^ to 

boTtom or window and led o' window 
X - LISR(— 913> Scroll window up oiw lirw ■r>d leave cntrac- 

len ouciide window unchanged 
PEEK(-163S4) Examii^n* ksytioard inpuT: if ccKinnti greater 

\t\»n 1 27 Then a key has bMfi hit wtiou value 

in ASCK il lOMUd 'rom 137 AtiiD lhacdOl*nM 

Th* manual gives Instructions for connecting periph- 
erals via one of eight peripheral connectors near the back 
edge of the printed circuit board. Each of these has sik' 
te«n addresses associated with it, and all the signals 
required arc fully described. 

We mentioned eariier that it is easy to plug in more 
memory. What is also rather nice is that the manual tells 
you sxxtiy how to do this. There are three memory 
select sockets, and these allow you to put in jumpers to 
place either 4K chips. T6K chips or both at any address 
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block you pl«as« up to 43K. Th«fe are a few rettrictiont 
naturaMy, but what W9 fike is the approach Thai the con- 
sumer knowt wttgl he Mantf belter than the manufM 
turer doei, and h«re is one manufacturer who n anx*out 
ihdl Me should ^1 i1. 

All in all then th« Apple II is 9 very promifmg 
machine which ts nicely packaged, has mmiima.1 BASIC 
Bl the touch of a key. has very adequate 'extended 
BASIC, hn colour graphics which are hall way to being 
beautiful, has an eKcelleni monitor, h^s w«FI thought out 
Bxpantioii p(Ksibilitie(. The Apple would b« ev«n more 
of a temptation were its price ilightly lower. 

There is alto comi<Jerable development to b« done on 
the iofiware side to maike it comparable with what is 
available on rnany ottver systems; and the expanijon 
pouibilities will need to be catered for by the software. 

We would like to sav how mucH co-operation we 
received from Personal Computers Ltd and how much 
we appreciated their attitude — tt bodes well for the 
future. 

So for the rrvoment. cotour is an Apple M. 




Computabits System 8 

A POWERFUL BRITISH-MADE COMPUTER SYSTEM AT A 

LOW PRICE. 

* 1 Megabyte of disc store 

* Up to 64K of programmable memory 

* Simple turnkey operation 

■k User programmable in BASIC 

Expandable, modular S-100 Bus design 

* Extensive range of business applications under development 

* Prices from £3.800 

Computabits Limited can supply a wide range of other lower-cosi computer systems such as the 
Commodore PET and Cromemco 2-2. Also memory, cpu, interface and disc controller boards. 



for farther mformslron on these or the System 8. write or nnq: 

Computabits Limited, 41 Vincent Street, Yeovil, Somerset. 

(093^) 26&Z2 



